This study aimed to investigate how a poster study focusing on the biographies of today's scientists affected 8th graders' scientist images. The study utilized a mixed model which combined qualitative and quantitative research techniques. 142 8th graders from a secondary school in Ankara Province Keçiören District participated in the study. Implementation took place in the spring term of 2013-2014 academic years. In implementation, students were given "Draw A Scientist Test (DAST)" in order to determine the scientist image of students before and after implementation and students were asked to explain scientists in their drawings. After the pretest, control group students continued their training following the curriculum, while experimental group students were given the task of preparing poster studies titled "biographies of today's scientists'" in addition to their regular curriculum. According to research results, poster study on biographies of today's scientists had no effect on 8th graders' scientist images. In this sense, it can be argued that teaching process should include biographies of past scientists rather than today's scientists and teaching practices that include the use of posters in presentations and discussions should be carried out with students at different educational levels.
INTRODUCTION
Starting with the study conducted by Mead and Metraux in 1957 , all studies undertaken in various countries of the world with different data collection tools presented that individuals generally imagine scientists as males with unruly hair and beard, wearing lab coats and glasses, working alone indoors, surrounded by symbols of research such as chemicals and lab tools and symbols of knowledge such as books and notes. There are several assumptions as to the origins of this image defined by Mead and Metraux (1957) as the stereotypical scientist image. It is suggested that the origin of this image comes from the media (Schibeci and Sorensen, 1983) , textbooks (Özgelen, 2012) and peers and teachers (Türkmen, 2008) . The most important step in connecting the source with the stereotypical scientist image was taken by Chambers (1980) . With the help of DAST which he developed, Chambers was able to reorient the studies in the field and showed in his study that male students tended to draw male scientists whereas female students drew female ones and argued that the higher the educational level, the more stereotypical the images were. Many studies suggested that the image of an antisocial scientist who does research in physics, chemistry, astronomy, biology and technology fields in a deserted lab and who incessantly reads affects students' career options in science negatively (She, 1998) . In this respect, based on the belief that changing this stereotypical scientist image is the main starting point to encourage future scientist candidates to have careers in science (Finson, 2002) , it is of paramount necessity to have students revise this image with a more realistic scientist image who does research in fields other than science and technology. In the context of this rationale, current study explored how poster studies on the biographies of today's scientists affected 8 th graders scientist images.
Survey studies about scientist image
In the last fifty years, a myriad of studies were carried out on scientist image, a topic which was first brought up by Mead and Metraux in 1957. Mead and Metraux (1957) asked thirty five thousand high school students to prepare written documents related to scientists. Results showed that students had a male scientist image, identified as the stereotypical scientist image by Mead and Metraux, represented by white lab coats, glasses, mustachios, labs filled with chemical materials and tools, shouts of "Eureka!!!", book reading and note taking. Although many other studies (Beardslee and O'Dowd,1961; Krajkovich and Smith, 1982) were undertaken until 1983 in the theoretical ground formed since the Mead and Metraux study by using various data collection tools including Likert type and semantic difference scales, the most important impact in the field was generated by Chambers's (1983) study.
In his study, Chambers (1983) described 4807 primary school students' (Pre-K -5) scientist images by using the technique which he called DAST. Research results showed that students in general had the image of a male scientist who wears lab coats and glasses, sports a mustache or a beard, uses technological tools, works alone indoors where symbols of knowledge such as books or bookshelves and symbols of research such as chemical materials and tools exist. The researcher also generated a coding list for scientist images by using student drawings.
Many studies were undertaken in various countries and at different educational levels to examine individuals' scientist images by using the test and the control list developed by Chambers. Among these studies; Newton and Newton's (1992) study State of the literature  Many studies have been conducted to determine the individuals' images of scientists. According to those studies, it has been found out that the individuals' defined scientists as: scientists with lab coats, glasses, untidy hair, etc. This image has been defined as stereotype scientist image.  It's suggested that he stereotype scientists affected the students' career plans in science negatively.  There were many studies that aimed to change this image and they included some activities like visiting scientists, inviting them to learning environment, etc. As a result of these studies, it was found out that these approaches were effective.
Contribution of this paper to the literature  The current study followed an informal approach in which students were involved in out-of-class activities to explore the biographies of today's scientists (who are still alive) without any other criteria for selection.  Although the teaching process should be supported by more comprehensive scientist biographies, it has become a necessity to undertake activities regarding scientist biographies as out-of-class activities in Turkey due to time constraints.  Findings of the study are expected to enlighten practitioners and researchers by finding answers to the following question: "Is it possible to alter/revise students' scientist images by using out-of-class activities?
in England, She's (1995) study in Taiwan, Song and Kim's (1999) Christidou's (2010) study in Greece reported that students at different educational levels had stereotypical scientist images. Similarly, studies in Turkey which described students' scientist images by generally using DAST, such as the studies by Muşlu and Macaroğlu-Akgül (2006) , Özgelen (2012) , Yontar-Toğrol (2013) , Özel and Doğan (2013) and Karaçam (2015b) on primary school students, by Akçay (2011) on primary and secondary school students and by Demirbaş (2009) and Uçar (2012) on teacher candidates, found that students dominantly had stereotypical scientist images although they were at different educational levels. There are many assumptions regarding the reasons why students have scientist images that can be defined as stereotypical in the studies conducted in our country and in other countries. Many studies point to the stereotypical scientist images presented in textbooks (Türkmen, 2008; Ağgül-Yalçın, 2012; Özgelen, 2012) as the reason to form these types of images. Studies that focused on the scientist images presented in textbooks (Laçin-Şimşek, 2011; Karaçam, Aydın and Digilli, 2014) were mostly based on science textbooks and researchers argued that scientist images presented in science textbooks reflected stereotypical images. Another factor presented in these studies was the effect of media (Schibeci and Sorenson, 1983) . In this context, Steinke (2005) argued that students had stereotypical scientist images since scientist figures represented in print and visual media included data related to stereotypical scientist images. Literature cites social stakeholders such as parents, teachers and peers as another factor in student acquisition of stereotypical scientist images (Lee, 2002; Scott and Mallinckrodt 2005) . Nuhoğlu and Afacan (2011) emphasized the linguistic dimension as the reason for student acquisition of stereotypical scientist images. According to Nuhoğlu and Afacan, students tend to draw scientists as males since the word "scientist" in Turkish is "Bilim adamı" which means "a male person who does science" and the word "adam" refers to males.
Studies related to revising stereotypical scientist images
As a result of various studies undertaken in many countries, it was found that the meaning ascribed to stereotypical scientist images is crucial beyond the fact that students at different educational levels have stereotypical scientist images. Students who have stereotypical scientist images perceive scientists as very boring individuals who work incessantly and therefore they develop negative attitudes towards science (Flick, 1990 ). In addition, various studies (She, 1998; Finson, 2002) pointed to negative relationships between stereotypical scientist images and science careers and reported that individuals with stereotypical scientist images have lower tendencies to have science careers. In this context, She (1998) stated that revising students' stereotypical scientist images in a realistic manner would positively affect their attitudes towards science and future career options in science.
Various studies were conducted in literature in which several different approaches were used based on She (1998) and Finson's (2002) framework to alter students' stereotypical scientist images. These studies utilized approaches such as visiting scientists (Smith and Erb, 1986; Scherz and Oren, 2006) , science camps (Leblebicioğlu, Metin, Yardımcı and Cetin, 2011; Farland-Smith, 2012) , inviting scientists to teaching environments (Mason, Kahle and Gardner, 1991; Bodzin and Gehringer, 2001) , inviting scientists to teaching environments and visiting them (Flick, 1990; Hopwood, 2012) , (hands on) research activities (Avraamidou, 2013; Karaçam, 2015) and presenting scientists' biographies (Sharkawy, 2009; Korkmaz, 2011; Erten, Kıray and Şen-Gümüş, 2013) .
Scientists' biographies (Scientific Stories) as a material to revise students' scientist images
Studies that focus on using scientists' biographies as teaching materials make up most of the studies that aim to revise students' scientist images. Among these studies, Erten, Kıray and Şen Gümüş's (2013) study examined the effect of experience based teaching approach supported by scientists' biographies on science and scientist images of 11-12 year old students. Results showed that frequencies of stereotype indicators such as working environment and tools decreased after implementation. Since implementation did not generate changes in frequencies related to the indicators related to external appearance of scientists; Erten, Kıray and Şen Gümüş (2013) suggested using research activities in implementations to revise images regarding external images. Sharkawy (2009) , who examined the effects of scientists' biographies on students' perceptions regarding the interactions between scientists or their interactions with the society, presented the biographies of nine scientists to 11 th graders in thirteen class hours. The biographies presented in the study emphasized scientists' collaborative studies. During the study, student attention was first drawn to the specific scientist in question and his/her biography and the biography for this scientist were presented orally. During reading, important points were expanded in detail and student questions were answered. After reading, a whole class discussion was held and later students worked in small groups on worksheets to revise what they learned. Researchers proposed that student awareness increased regarding the interaction among scientists and scientists' interaction with the society. However, in the dimension regarding scientists 'interaction with society, it was found that scientist interaction with books was at the foreground.
In another study, Sharkawy (2012) examined the effect of scientist biographies from different cultures on 1 st graders' scientist images. Eleven 1 st graders participated in the study where Sharkawy implemented the same approach used in his 2009 study. Results showed that students acquired scientist images from less known socio-cultural structures and their views on scientific work expanded from hands on activities to other activities that included more comprehensive cognitive and affective dimensions Korkmaz's (2011) study explored how story mapping based scientist biographies affected students' biologist images. 121 8 th graders who were 13-15 year old participated in the study. The study presented nine biographies in five weeks including those of female biologists such as Barbara McClintock and Rosalinda Franklin. Each biography was read out loud in the class by the teacher and student questions were answered during class. After biographies were read, students were asked to fill in the worksheets based on story mapping and discussions were held in the framework of the ideas presented by the students in the worksheets. Results showed that story mapping based scientists' biographies positively affected 8 th graders' images of biologists and many of the stereotypical indicators such as lab coats, eye glasses and use of masculinity decreased. Especially the presentation of Barbara McClintock as a competitive and combatant individuality in her biography was found to have positive effects on female students. Farland (2006) examined the effect of historical, nonfictional trade books on 3 rd graders' scientist images. 156 3 rd graders took part in the study in which 72 randomly selected students formed the experimental group while 84 students were in the control group. Control group students received modular/kit based instruction and experimental group students read historical, nonfictional trade books after school in addition to modular/kit based instruction. It was found that students in the experimental group had less stereotypical scientist images compared to pre implementation phase. No significant statistical differences were observed for control group students in terms of their pre and post implementation scientist images. The researcher argued that portrait photos that did not model scientists during work like the historical nonfictional trade books did and the modules that did not contain information about the personality traits of scientists and how they conducted scientific activities had no effect on students' scientist images.
Rationale of the study
Visiting scientists, inviting scientists to teaching environments, science camps and scientist biographies are important approaches utilized in studies in the literature that aim to revise stereotypical scientist images to obtain more realistic images. Some similarities are observed in the studies which use scientist biographies as teaching materials. These similarities include the selection criteria that are contrary to stereotypical images such as selecting biographies that represent female scientists, selecting scientists that do not belong to Caucasian race and scientists who work outdoors, including the biographies of past scientists in teaching environments and implementing activities formally during in-class activities. These studies generally included activities to attract student attention, present scientist biography, engage in in-class discussions regarding the biography and review the student acquisitions obtained from the biography. However, contrary to the general approach used in the studies included in the literature, the current study followed an informal approach in which students were involved in out-of-class activities to explore the biographies of today's scientists (who are still alive) without any other criteria for selection.
Although using scientist biographies during in-class activities have positive effects on students' scientist images, it is reported that scientist figures presented in science textbooks in Turkey are stereotypical and biographies are superficial (Laçin-Şimşek, 2011; Karaçam et al., 2014) and that the most important problem in the implementation of science and technology program is the time constraints and therefore many activities cannot be undertaken during class (Dindar and Yangın, 2007, Ayvacı & Er-Nas, 2009 ). Although it is evident that the teaching process should be supported by more comprehensive scientist biographies, contrary to the general tendency presented in the literature, it has become a necessity to undertake activities regarding scientist biographies as out-of-class activities in Turkey due to time constraints. With this aim in mind, the current study examined how the poster study focusing on the biographies of today's scientists affected 8 th graders' scientist images. Findings of the study are expected to enlighten practitioners and researchers by finding answers to the following question: "Is it possible to alter/revise students' scientist images by using out-of-class activities?"
Research questions
1. Do poster studies related to biographies of today's scientists affect 8 th graders' scientist images? a.
Are there statistically significant differences between the frequencies of pre implementation drawings by experimental and control group students who emphasized stereotypical indicators?
b.
Are there statistically significant differences between the frequencies of control group students who emphasized stereotypical indicators before the implementation and students who emphasized stereotypical indicators after the implementation? c.
Are there statistically significant differences between the frequencies of experimental group students who emphasized stereotypical indicators before the implementation and students who emphasized stereotypical indicators after the implementation?
Are there statistically significant differences between the frequencies of post implementation drawings by experimental and control group students who emphasized stereotypical indicators? 2. What is the content of the scientist images and biographies presented in the posters prepared by students? a.
What is the frequency distribution of scientist figures included in student posters in terms of stereotypical scientist indicators? b.
What is the frequency distribution of scientist biographies included in student posters in terms of in terms of content/information?
METHOD
The study utilized a mixed model that combined qualitative and quantitative research techniques. Pretest-posttest experimental model with experimental and control group, a quantitative research technique, was used in the study (Neuman, 2006) to investigate the effects of scientist biographies on students' scientist images. Document review technique was used in the qualitative dimension of the study (Meriam, 1998) . In the framework of this technique, contents of student posters were examined and more detailed findings were sought related to the effect of the implementation.
Participants
165 students attending the 8 th grade of a secondary school in Ankara province Keçiören district during 2014-2015 academic years participated in the study. Three classes randomly selected from 8-A/B/C/D/E/F classes comprised the experimental group (N=87) and the other three classes were identified as the control group (N=78). Although 165 students took part in the pretest, 23 students who did not hand in the performance task and did not participate in the post test were eliminated from the sample. Therefore, data collected from 142 students (experimental group: 71, control group: 71) were analyzed in the study. In general, families of the students participating in the study had migrated to metropolis Ankara from districts, villages or other provinces smaller than Ankara. Due to immigration from rural areas to a metropolis, students are in transition to adapt to urban culture from traditional culture but it can be argued that traditional culture is still dominant in their families. In financial terms, either the fathers or both parents are gainfully employed.
Implementation
Implementation was undertaken in the spring term of 2014-2015 academic year and it consisted of four phases:
Phase 1 (Pretest and definition of the task): This phase was undertaken in the second week of February in three hours. "Draw a Scientist Test-DAST" was performed to determine experimental and control group students' scientist images and students were asked to describe their drawings. Following the pretest, students were asked the following questions: "Have you ever seen a scientists?", "Where did you see a scientist?". In their answers, students mostly mentioned the academicians frequently seen on TV such as Prof. Dr. Canan KARATAY and Prof. Dr. Adnan SARAÇOĞLU. After student answers were received, they were asked the following questions: "Who are these people you mentioned?", "Are their lives different from ours?". Students mostly gave stereotypical answers and then they were asked to prepare posters that depict biographies of todays' scientists' as opposed to historically well known scientists such as Newton, Edison and Einstein and include a photo of the scientist in their posters. Students in the experimental group were given information about the poster study process. Students in the control group were not given this task and they continued their lessons according to the curriculum.
Phase 2 (Collecting and Sharing Materials): After the experimental group students' task was identified, they started to collect the materials to be used in their posters in the six week process. In groups of five, students shared their materials and the information about how they obtained these materials with their friends every two weeks for two hours during this 6-week period and the researcher visited each group to provide solutions to problems and information on how to access more resources. Students were observed to have problems in understanding whether the scientists they came across on the internet were still alive or whether individuals titled as Dr. were scientists. Students were provided with guidance in these respects.
Phase 3 (Creating the Posters): After the materials related to the biographies of today's scientists were collected students started to create their posters. Students worked in groups every two weeks for one class hour after school just like they did during the material collection phase. Students showed their designs to the others in their groups and finalized their posters based on the feedback they received. The researcher visited the groups in the process and assessed their work.
Phase 4 (Collecting the posters and implementing the post test): Posters developed by experimental group students were collected in this phase of the implementation. Samples of student posters are presented in Appendix D. Following the collection of the posters, student absenteeism started due to the upcoming TEOG (transition from primary to secondary education) exam given by MoNE for the 8 th graders and therefore experimental group students were unable to present the posters they prepared in the classroom and consequently discussions were not held either. DAST was administered in the second week of May following the collection of posters to determine their scientist images after the implementation and students were asked to describe their drawings.
Instruments and Data Analysis

Draw A Scientist Test (DAST)
DAST was used to determine secondary school students' pre and post test images about scientists. This test was developed by Chambers (1983) and was used in various studies. Students were informed before DAST implementation that they could use colored pen/pencils in their drawings and that they could also write on their drawings. Students were also told that their drawings were not to be examined for accuracy or validity, they were not going to be judged for accuracy and they were expected to present their visual imageries about scientists in their drawings. Students were asked to provide a written expression about their drawings to support the analysis. Students were given 40 minutes to complete their drawings.
The data obtained via DAST was analyzed by using DAST-C. DAST-C was developed by Finson et al. (1995) . DAST-C consists of fifteen indicators about scientists. Those indicators are "lab coat, eyeglasses, facial hair, symbols of research, symbols of knowledge, technology products, relevant captions, male gender, Caucasian, indicators of danger, presence of light bulbs, mythic stereotypes, indicators of secrecy, scientist working indoors, and middle-aged or elderly scientist". Indicators of presence of light bulbs, mythic stereotypes, indicators of secrecy and danger were excluded from analysis because of their low percentages. Indicators related to Caucasian race were excluded from analysis since all students represented this indicator. Indicators found in the study that were not normally included in DAST-C were not added to the coding list. 71 students' pre and post drawings were analyzed by two independent coders to determine inter-rater reliability. As a result, each coder assigned 1704 codes across the indicators. The evaluation showed that 51 of the codes assigned by coders were different from one another. According to an approach defined by Miles and Huberman (1994) consistency coefficient between coders was found to be 0,97. Frequencies and percentages of stereotypical indicators across students' conceptual categories about scientists found in student drawings were identified and compared descriptively.
Document Analysis
Posters prepared by students in the framework of the study on scientist biographies were considered as documents and their contents were examined. Meriam (1998) classifies documents in four groups as public records, personal documents, physical materials and researcher-generated documents. Meriam stated that public records, personal documents and physical materials are not produced for research purposes or during implementation of research. On the contrary, researcher-generated documents are documents prepared by the researcher or by participants -to be used by the researcher-during the research process. Examination of scientist photos and content of biographies included in student posters provided detailed information related to the impact of the implementation. Similarly Meriam asserted that researcher-generated documents provide opportunities to learn more about the situation, person, or event that is being investigated.
Examination of poster contents was undertaken in two phases: photos of scientists in posters were examined in the first phase whereas the contents of scientist biographies were investigated in the second phase. Photos of scientists were analyzed descriptively (Yıldırım and Şimşek, 2005) . According to Yıldırım and Şimşek, data are described and interpreted based on previously identified themes. Using this perspective, scientist photos were analyzed by using DAST-C developed by Finson et al. (1995) . However, since there was no content related to the work environment of scientists in the photos, indicators in the checklist such as symbols of research, symbols of knowledge, technology products, relevant captions, indications of danger, presence of light bulbs, mythic stereotypes, indications of secrecy, scientist working indoors were eliminated. The analysis included the following indicators: lab coat, eyeglasses, facial hair, gender and middle-aged or elderly. Data were analyzed by two independent coders. Each coder assigned 1326 codes across the indicators. The result of comparison of codes assigned by coders showed that 26 codes were different. So consistency coefficient between coders was calculated based on the approach defined by Miles and Huberman (1994) and was found to be 0,97.
Scientist biographies included in the posters were analyzed via content analysis (Yıldırım and Şimşek, 2005) . At first, all biographies were reviewed in the framework of content analysis. The basic purpose of reviewing the data set was to identify the common themes in the biographies prepared by the students. Reviewing the data set showed that students included the following themes in scientist biographies: date and place of birth, educational information, topics of interest, the most important contribution to the field and career development. A coding list was generated based on the themes proposed by the two researchers who undertook the analysis independently and coding process started. Each coder provided 193 codes during the coding process. When these codes provided by the coders were compared, 26 codes were found to be different. Consistency coefficient between coders was calculated to be .91 based on the perspective proposed by Miles and Huberman (1994) .
FINDINGS
This section provides findings under two headings: findings related to the content in scientist photos and biographies presented in student posters and findings related to comparisons of experimental and control group students' scientist images obtained during pre and post implementation. Table 1 presents the frequencies and percentage distribution for scientist photos presented in student posters in terms of stereotypical scientist image indicators. Table 2 presents frequency distribution based on biographies. Table 1 shows that 52% of the scientists presented in students posters were depicted in formal clothes, 35.8% were depicted in casual clothes and 12.2% were wearing lab coats. 51% of the scientist photos in student posters depicted scientists wearing glasses while 48.9% depicted them without glasses. In terms of facial hair, 74.2% of the scientist photos in student posters presented scientists as clean shaven, 25.8% as bearded/mustachioed and in terms of hair style, 72% of the scientists in the photos had tidy hair, 14% were bald and 14% had untidy/unkempt hair. Additionally, 95% of the scientists presented in student posters were middle aged/old whereas 5% were young and in terms of gender, 89.2% were males and 10.8% were females. In this context, the majority of the scientists presented in student posters were elderly or middle aged males who wore formal clothes and glasses, had tidy hair and were clean-shaven. Figure 1 presents some of the scientist photos presented in student posters. Table 2 shows that 34.7% of scientist biographies presented in student posters included scientists' date and place of birth, educational information, interests and career development and 21.2% included scientists' educational information, 
Findings related to the content in scientist photos and biographies presented in student posters
Findings related to comparisons of experimental and control group students' scientist images obtained during pre and post implementation
Findings obtained from Chi Square and McNemar Tests used in analyzing the data collected from DAST, which was implemented to identify experimental and control group students' scientist images before and after the implementation, are presented below. Table 3 shows a statistically significant difference in the frequencies between experimental and control group students' pre-implementation drawings that emphasize stereotypical indicators such as lab coat and working indoors in favor of experimental group students at α=.05 level there. On the other hand, there is no statistically significant difference between the frequencies of experimental and control group students who emphasized stereotypical indicators such as eyeglasses, untidy hair, facial hair, symbols of research, knowledge and technology, relevant captions, male, aged/middle aged and working alone.
Although differences were found in experimental and control group students' stereotypical scientist images in terms of indicators such as lab coat and working indoor, the groups can be regarded as identical in other dimensions. Therefore, lab coat and working indoor indicators which pointed to differences were eliminated from the analysis during post implementation comparison between experimental and control group students' stereotypical scientist images.
As Table 4 shows; experimental group students were found to emphasize lab coat, eye glasses, untidy hair, facial hair and working indoor indicators less following the implementation. On the other hand, experimental group students were observed to emphasize symbols of knowledge, relevant captions and working alone indicators more following the implementation compared to their use of these indicators before the implementation process. Also, it was seen that the number of students who emphasized symbols of research and technology, male and aged/middle aged indicators before and after the implementation did not change. The frequencies of students who emphasized stereotypical scientist indicators before and after the implementation were statistically analyzed with McNemar test and no statistical differences were found at α=0.05 between the frequencies of students who emphasized stereotypical indicators prior and subsequent to implementation. As depicted in Figure 2 , Gizem Nur in the experimental group drew a young female scientist wearing a lab coat and glasses and working alone in a lab equipped with symbols of knowledge such as books, bookshelves, pens and notes and with symbols of research such as microscopes and flasks both in pre and post implementation. Pre and post implementation drawings of the students in the experimental group are provided in Appendix B.
As Table 5 shows; control group students were found to emphasize eye glasses, facial hair, symbols of technology, male, relevant captions and aged/middle indicators less following the implementation. On the other hand, control group students were observed to emphasize lab coat, untidy hair, symbols of research and The frequencies of students who emphasized stereotypical scientist indicators before and after the implementation were statistically analyzed with McNemar test and no statistical differences at α=0.05 were found between the frequencies of students who emphasized stereotypical indicators prior and subsequent to implementation.
As depicted in Figure 3 , Rabia in the control group drew a young female scientist wearing a lab coat and glasses and working alone in a lab equipped with symbols of knowledge such as books, bookshelves, pens and notes, with symbols of technology such as computers and with symbols of research such as microscope and flasks both in pre and post implementation. Pre and post implementation drawings of students in the control group are provided in Appendix C. Table 6 shows no statistical differences at α=.05 level between the frequencies of experimental and control group students who emphasized stereotypical indicators in their post implementation drawings such as eye glasses, untidy hair, facial hair, symbols of research, knowledge and technology, relevant captions, male, aged/middle aged and working alone. 
DISCUSSION
Research results show that students generally included some information on scientists' date and place of birth, educational information, interests, career development and their most important contributions to the field in poster biographies and scientists' portrait photos emphasized stereotypical indicators. In addition, it was found that there was no statistically significant difference at α=0.05 level between the frequencies of experimental and control group students who emphasized stereotypical indicators both before and after the implementation and between experimental and control group students who emphasized stereotypical indicators before the implementation and who emphasized stereotypical indicators after the implementation. In the light of these findings it can be argued that 8 th graders' informal learning activities to explore scientists' biographies do not affect their scientist images. The results of the current study are not consistent with those of other studies on the effects of scientists' biographies on students' scientist images (Sharkawy, 2009; Korkmaz, 2011; Sharkawy, 2012; Erten, Kıray and Şen Gümüş, 2013) . However, findings of this study support the results of the study conducted by Farland (2006) .
The reasons why the results of this study are inconsistent with those of other studies in the literature should be sought in the differences among the implementations carried out in the studies. The differences between the current study and the other studies in the same realm cited in literature can be listed as follows;
i) While the current study made use of the biographies of today's scientists , the studies in the literature generally used the biographies of scientists such as Einstein and Marie Curie who lived in the modern scientific age. ii) While the current study did not state any criteria for the selection of scientists' biographies, studies in the literature selected biographies of scientists on the basis of selection criteria that contradict stereotypes such as being female, belonging in a race other than Caucasian etc. iii) While the teaching process in this study was based on informal out of class activities in which scientists' biographies were researched via Internet and posters were prepared, studies in the literature were conducted formally with group and individual in-class activities to raise awareness about scientists by reading scientists' biographies, answering questions related to the reading, forming discussion environments related to the scientists that were studied and reviewing student acquisitions. Comparison of the current study and the studies in the literature shows that the following facts probably contributed to the results that pointed to lack of implementation effect on students' scientist images: using the biographies of today's scientists, adopting no criteria for selection among scientists and utilizing informal activities with no in-class implementation. Similarly, Hwang (2015) states while using scientist biographies in teaching environments, it is necessary to present scientists from different cultures and genders, to use biographies that contain scientists' personality traits and knowledge structuring process (scientific process) and to ensure the use of discussion opportunities to have students discuss the biographies that are examined.
Another reason for the current findings may be related to the fact that Internet generally carries superficial information and visuals with stereotypical indicators about the biographies of today's scientists. Since no print biographies currently exist about today's scientists that combine their childhood, youth and their scientific activities, students had to make informal Internet based searches. Steinke (2005) reports that visual media such as Internet generally includes visuals with stereotypical indicators and superficial information about the lives of scientists. Therefore it can be argued that study participants utilized scientists' photos that emphasized stereotypical indicators in their posters and their biographies included superficial information such as date and place of birth and educational information. Similarly, Farland (2006) suggested that there were no statistically significant differences in control group students' pre and post implementation scientist images when they were taught via modular/kit based instruction in which 2-3 page short scientist biographies and black and white portrait photos were used. This finding suggests that portrait photos that do not depict scientists while working and short biographies that do not include information about scientists' personality traits and how they realize their scientific activities do not affect students' scientist images. Based on these findings, although it is not included in the criteria proposed by Hwang, it can be suggested that biographies of today's scientists should not be utilized in studies that focus on the use of scientist biographies.
Another reason for these findings may be related to the fact that contrary to participants in other studies, participants of the current study were 8 th graders who had to take the central placement exam which is specific to Turkey and that condition may have contributed to their lack of attention to the given task. Students in the participant group generally tend to study multiple choice tests throughout the year to get ready for the exam and regard these informal activities as drudgery (Kaya, Karaçam, Eş and Tuncel, 2013) .
CONCLUSION AND IMPLICATIONS
Research results show that out-of-class activities about the biographies of today's scientists had no effect on students' scientist images and students utilized scientist photos that contained stereotypical indicators and biographies that provided superficial information such as scientists' date and place of birth and their educational information in their posters. Based on these findings, it can be argued that implementations that make use of biographies of today's scientists as informal out-of-class teaching materials without any other selection criteria have no effect on 8 th graders' scientist images.
I expected that the implementation would positively affect students' scientist images based on both the results of previous studies that utilized scientist biographies as teaching materials and the opportunity for students to come across today's scientists in TV programs as individuals who enlighten the community. Results that were contrary to my expectations can be explained in two dimensions: student perceptions regarding such tasks and problems in implementation. Student perceptions are affected by the multiple choice central placement test that students in Turkey must sit at the end of 8 th grade whose results are used for high school placement. Therefore, students are busy preparing for the test throughout the year by solving multiple choice questions and do not give sufficient attention to these types of tasks. Hence, similar implementations may be undertaken for different class levels and even with adults for more stable results.
In terms of problems in implementation, it can be argued that the following reasons may have contributed to the current results: i) scientist biographies were not selected based on any criteria that specified inclusion of information that contradicted stereotypical indicators, ii) the implementation was based on biographies of today's scientists, iii) students followed an informal out-of-class learning process and it was not possible to generate a discussion environment in which posters were presented. In this respect, it can be suggested that future implementations to revise 8 th graders' scientist images should include a selection of scientist biographies (such as Marie Curie and Einstein, excluding today's scientists) that include contradictory information against stereotypical images to be used in-class activities in which students will experience cognitive disequilibrium. However, since the most important problem in implementing the Science and Technology Program in Turkey is related to time constraints, it is necessary to implement the teaching process informally. It is necessary to increase the number of Internet sites that include scientist biographies with contradictory information about scientists in terms of stereotypes and about how scientists undertake scientific activities since the most available environment to conduct informal learning activities is the Internet.
Although results suggest that this study in which scientist biographies were used in informal teaching process did not positively revise students' scientist images, it should be considered as a beginning and not as an end. Hence, activities that aim to revise students' scientist images should be directed to out-of-class activities in Turkey where the Science and Technology Program, that targets students to learn science concepts, acquire problem solving, scientific process skills, to obtain technological awareness and to acquire attitudes and behaviors towards sciencecommunity, technology and environment, is already too heavy a program. Therefore, future studies with different class levels, scientist biographies from different periods and different measurement tools are required.
